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SPECIFICATION 

1. Title of the Invention: METHOD FOR MANUFACTURING FIBROUS 
FLAKE-LIKE FOOD 

2. Claim 

A method for manufacturing fibrous flake-like food in which fibers are 
partially bonded to eadi other comprising the steps of adding salt to meat 
prepared from fish or shellfish, grinding the meat into a paste, de-aerating 
the paste as needed, extruding the paste through nozzles having a small 
aperture into fibers which are then immersed into an aqueous solution of salt 
and acid with a pH adjusted to pH 3.3-5.5, gathering fibrous meat proteins, 
heating the gathered mass and cutting it into pieces, and rinsing the pieces 
with water. 

3. Detailed Description of the Invention 

The present invention relates to a method for manufacturing novel, 
fibrous flake-hke food. 



- 2 - 



The "fibrous flake-like food" used herein refers to a food product 
obtained by reconstituting animal meat to give it a fibrous texture in which 
short, separate fibers consisting of fibrous meat proteins, and meat globules 
retaining a fibrous texture consisting of disorderly arranged short fibers 
gathered and partially boimd to each other are intermingled, or in which only 
meat globules as described above exist. The food has a texture similar to that 
of muscle fibers, and exhibits a resistance to bite when bitten, and closely 
resembles the so-called flakes of animal meat. 

Recently, methods have been developed for molding edible proteins into 
fibers and processing the fibers into fiber-textured food products. Among 
such methods, those using, as a material, plant proteins such as soybean 
protein have almost reached the stage of industrialization, partly because 
supply of materials is sufficient. 

For fish and livestock meat-derived proteins, some methods have been 
proposed for molding the proteins into fibers as well. None of them, however, 
have been put into practice. This is ascribed to the following reasons: the 
production process is very complex, requires high technology, or requires a 
material having a high protein content, or, even if products are obtained, they 
tend to vary in their quality. Briefly, the main reason hes in the absence of a 
simple and efficient method for processing animal meat into fibers. 

In response to this situation, the present inventors had provided two 
simple and efficient methods for processing animal meat (Japanese 
Unexamined Patent Application PubHcations Nos. 55-82284 and 55-82285)^ 
one for obtaining animal meat-based fiber-textured food comprising extruding 
animal meat paste through nozzles into fibers which are then immersed into 
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an aqueous solution of a protein denaturing agent, and the other for 
obtaining muscle like fiber-textured food in which fibers are gathered and 
bound to each other. 

Thus, the present inventors had succeeded in providing methods 
suitable for obtaining two kinds of food products having a fibrous texture, one 
of which consists of unbound fibers gathered together, and the other of which 
consists of fibers bound together into a muscle-hke mass. As an extension of 
this study, they tried to find a method for obtaining fibrous flake-like food in 
which, like flaked crab meat, scallop's adductor muscle or tuna meat 
available on the market, unbound fibers and meat globules consisting of 
bound fibers are intermingled. The cited flaked animal meat-based products 
have been eagerly accepted by consumers, and have a high marketing value. 
If it were possible to provide a method for preparing such flaked meat-based 
products from fish or shellfish meat, it would be advantageous because the 
method could confer an extra marketing value to comparatively cheap fish or 
shellfish meat. 

In fact, it was possible to obtain such fibrous flake-Hke food by 
combining known methods, i.e., by separately preparing a fibrous meat mass 
consisting of unbound fibers and a fiber-textured meat mass consisting of 
bound fibers by the two methods developed by the present inventors, cutting 
the two meat masses at desired intervals, and combining the cut meat pieces 
together. However, this method required separate preparation of two 
different meat masses, and later combining of the two meat masses which 
comphcated the process. Moreover, the resulting mixture was so different in 
shape firom the so caUed flaked animal meat that it had an unnatural 
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appearance. 

The present inventors aimed to provide a method to efficiently produce, 
in a single continuous process, a so-called fibrous flake-Hke meat product 
which consists partly of xmbovmi meat fibers and partly of fiber-textured 
globules comprising bound meat fibers. They found that it is possible to 
achieve the above object by taking a salted meat paste prepared firom fish or 
shellfish, extruding the paste through nozzles into fibers which are then 
immersed into an aqueous solution of salt and add, gathering the fibers so as 
to make them partially bind to each other, and heating and cutting the 
resulting fiber mass, because in the fiber mass, fibers become bound to each 
other as a result of heating and pressure exerted during cutting, to readily 
turn into a fibrous flake-hke meat mass, 

Thus, the present invention provides a method for manufacturing a 
fibrous flake-hke meat-based food in which fibers are partially bonded to each 
other comprising the steps of adding salt to meat prepared from fish or 
sheUfish, grinding the meat into a paste, de aerating the paste as needed, 
extruding the paste through nozzles having a small aperture into fibers 
which are then immersed into an aqueous solution of salt and acid with a pH 
adjusted to pH 3.3*5.5, gathering fibrous meat proteins, heating the gathered 
mass and cutting it into fibrous flakes, and rinsing the flakes with water. 
The term "fiber" or its related terms used herein refers to meat proteins in 
the form of fibers which are obtained by extruding a meat paste through 
nozzles into fibers which are then immersed into the aforementioned solution 
so as to become hardened. The term "fiber molding" used herein refers to the 
aforementioned process in which a meat paste is extruded through nozzles 
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into fibers which are then immersed into the above solution so as to become 
hardened. 

lb describe the present invention more specifically, the materials to be 
used include meat from various kinds offish and shellfish. Suitable 
materials include, as the meat offish and shellfish, white meat from pollock, 
flatfish, etc., red meat from mackerel, sardines, etc., meat of Crustacea such 
as shrimps, krill, etc., meat of mollusks such as squid, dams, etc., and meat 
of whales. Usually, the meat from fish or shellfish may take the form of 
minced meat such as a paste or fillets prepared firom fish or shellfish freshly 
caught or frozen. The meat may be prepared firom one kind offish or 
shellfish alone or two or more kinds of fish or shellfish in combination. The 
meat material may be chosen as appropriate depending on the desired 
appHcation or texture of the product. 

To a meat material chosen as above, salt is added, and the mixture is 
ground into a paste. In the presence of salt and the kneading action, salt- 
soluble proteins in the paste dissolve in hquid, and the paste becomes a viscid 
mass. Therefore, the paste becomes so resihent that, even if it is molded into 
fibers, it can withstand the strain imposed during the molding so that it 
produces long, continuous fibers without being broken midway. The amount 
of salt added is in the range of 1 to 10% with respect to the weight of the 
meat material, preferably 2 to 4%. Grinding the mixture can be achieved 
with an apparatus conventionally used in the manufacture offish meat paste- 
based products, such as a silent cutter, vacuum cutter, or mixer equipped 
with a stirrer. 

While the meat mass is salted and kneaded, food additives may be 
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added as appropriate. Suitable food additives may include, for example, corn 
starch, wheat flour, starches such as potato starch, seasonings, spices, 
flavoring agents, pigments, fat, plant proteins or egg-white, etc. These 
additives may be added as appropriate depending on the desired texture or 
properties of the product. 

As described above, salt is added to a meat material prepared from fish 
or shellfish, followed by one or more food additives as appropriate, and the 
mixture is ground into a paste. The paste is milled in a vacuum chamber 
equipped with a mixer to remove air bubbles. Alternatively, the paste is 
simultaneously de-aerated and homogenized in a vacuum chamber equipped 
with a silent cutter. A de-aerated paste is preferred, because then, even if it 
is subjected to fiber molding in a later step, the resulting fibers will become 
uniform in their properties without being interrupted midway. 

Then, the paste is extruded through nozzles having a small aperture 
while being pressurized when needed to produce fibers which are then 
allowed to fall into a hardening solution. The nozzle is made of a metal and 
has, on its tip, a small aperture with an internal diameter of 1.5 mm or less, 
preferably 0.1 to 1.0 mm. The aperture may have a circular or ellipsoidal 
opening. The nozzle may have a single aperture, but usually it has multiple 
apertures. The nozzle may have multiple complex apertures which are 
different in shape or internal diameter. 

The meat paste is extruded via the nozzles as fibers which are then 
allowed to faU into an aqueous solution of a mixture of salt and acid, that is, 
into a protein hardening bath. The concentration of salt in the aqueous 
solution is preferably 15 percent by weight or more. The acid may include an 
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inorganic acid such as hydrochloric acid, phosphoric acid, etc., and an organic 
acid such as acetic acid, citric add, fumaric acid, lactic add, malic add, 
succinic acid, etc. The amount of acid added is adjusted such that the pH of 
the aqueous solution falls in the range of pH 3.5-5.5, preferably pH 4.0-5.0. 
Tb the aqueous solution of salt and add, a buffering agent is preferably added, 
such as sodium hydroxide, sodium acetate, sodium dtrate, etc., because then 
the pH of the aqueous solution becomes stabihzed and thus uniform fibers 
can be obtained. In fact, in order to harden fibers, it is ineffective to use 
aqueous solutions of salt and acid separately and in series. It is effective to 
use an aqueous solution containing salt and add in combination, because, in 
this case, the salt-based effect and add-based effect interact with ea:ch other 
producing a multipUed effect, and thus the combined solution hardens fibers 
rapidly. If the combined solution has a pH out of the above range, fiber 
hardening will be so insuffident that the fibers will have a texture like that 
of boiled fish meat paste, or conversely the fibers will harden so strongly that 
they will not bind to each other in a later process and the resulting meat 
mass wiU have a disagreeable texture because of its hardness and brittleness. 

Usually, the aqueous solution of salt and acid in combination is used at 
normal temperature, but it may be heated as needed. Meat fibers extruded 
from the nozzles are immersed in the aqueous solution tjrpically for several 
seconds to three minutes where proteins on the surface of the fibers are 
hardened, to produce unbound hardened fibers, or hardened fibers each of 
which retains a certain amoimt of binding activity, ff more hardened fibers 
are required, the duration the fibers are immersed in the solution may be 
lengthened. The denaturation/hardening or mechanical strength of the fibers 
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can be varied as appropriate by adjusting the size of the nozzle aperture and 
extrusion pressure, and, with regard to the hardening solution, the kind of 
acid, its concentration, pH, immersion time, etc. can be varied. This may 
improve the efficiency of the later process of gathering and binding the fibers. 

The single or multiple unbound fibers which have undergone molding 
and hardening in the aqueous solution of salt and acid in combination are 
then rinsed with water as needed. They are gathered and heated so that they 
become partially boimd to each other while maintaining their respective fiber 
forms. Partial binding of the fibers may occur in any form^ out of plural 
groups of fibers, fibers may be extracted one firom each group to be bound 
together; every pair of adjacent fibers may be bound at one or more sites; and 
the two forms of partial binding may be combined as appropriate. Partial 
binding of the fibers may be achieved by any method. For example, single or 
plural, straight fiber(s) may be wound into curls, or entangled to take any 
desired form, and the resulting fiber(s) may be placed in a container such as a 
basket, strainer, net, or retainer; a desired number of fibers may be placed 
one after another in parallel with each other in a steam cooker; fibers may be 
allowed to continuously accumulate on a conveyor; or fibers may be passed 
through the gap between rollers. The fibers are subjected, as patches or 
continuous fibers, to heating treatment based on exposure to hot water or hot 
steam, or to radio waves as desired. 

Heating causes not only the proteins of the fibers to harden but also the 
fibers themselves to bind to adjacent fibers owing to their retained binding 
activity at discrete sites, for example, at sites where they come close, overlap, 
or intersect, without requiring the use of a binding agent, while maintaining 
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their respective fiber forms. The partial binding of fibers, or the ratio of a 
bound fiber component to an unbound fiber component can be varied as 
appropriate by adjusting the pressure applied to the gathered fibers during 
heating. When strong pressure is appHed widely, a flake-like meat mass is 
obtained in which the firaction of the bound fiber component is large as 
compared with that of the unbound component. The degree of partial binding 
of the fibers can be adjusted by varying the applied pressure, which may be 
achieved, for example, by placing, as appropriate, a weight or weights on the 
partial or entire surface of the gathered fibers before and after heating, 
passing the gathered fibers between opposite rollers, applying a pressurized 
roller on the gathered fibers, or placing layers of fibers one over another 
thereby pressing the fibers by means of their own weight. In fact, partial 
binding may occur not only in one direction but also in multiple directions. 

The fiber mass obtained as above in which the fibers are partially 
bound to each other is cut with a cutter, chopper or slicer into pieces having a 
desired length. During cutting, an external force is applied to the fiber mass, 
which may promote the binding of fibers, or conversely dissociate the bound 
fibers, thereby further emphasizing the flake-Hke texture of the resulting 
meat mass. The cut pieces preferably have a length of 0.5-3 cm. Cutting is 
preferably performed soon after heating, because then the binding of the 
fibers is further strengthened. 

Then, the cut pieces are rinsed with water. Water rinsing removes 
excess salt and acid, and may cool the pieces. Moreover, if further seasoning, 
flavoring or coloring is needed, the pieces may be boiled in a seasoning 
solution, or immersed in a solution containing a mixture of flavoring and 



- 10 - 

seasoning agents, or in a staining solution. The staining may be achieved 
while the fibers are gathered and heated. For example, it is convenient to 
stain the fibers by applying a staining solution to them before or after 
heating, or staining them during boiUng. 

The fibrous flake-like food thus obtained does not have an unpleasant 
odor characteristic of plant proteins or an add or alkali taste, in contrast with 
conventional fibrous products made of plant proteins or meat fiber-based 
products obtained by alkali doping. It is free firom an odor characteristic of 
fish meat in contrast with commercial crab-leg rods, has no sweet taste, has a 
good taste, flavor and color, and, distinct firom boiled fish meat paste in 
texture and properties, has a fibrous texture and resistance to bite as do 
resilient and elastic muscle fibers. The texture of the food comprises partly 
unbound fibers and partly bound fibers conglomerated into bundles, and 
looks quite similar to the flaked meat obtained by loosening the muscles of 
crab meat or scallop's adductor muscle. The food has such a characteristic 
texture that it has no equivalent among any processed meat products. 

The inventive method has the following advantages as compared with 
the conventional method. First, prior to fiber molding, salt is added to a meat 
material prepared from fish or shellfish, which is followed by the addition of 
an additive or additives. The mixture is kneaded and the resulting paste is 
extruded through nozzles into fibers which are allowed to fall into an aqueous 
solution of salt and acid in combination to complete fiber molding. The 
process is simple and efficient. Minced meat offish or sheUfish may be used 
neat as a material without requiring further refining such as purification or 
concentration. .The paste may contain extra ingredients, and thus fiirther 
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improvement of the product quality by any means is possible. The stability of 
the product may be improved. The fibers obtained by the inventive method 
are so resilient that they can be thin and continuous without being 
interrupted midway during molding. Furthermore, according to the 
inventive method, after molding, the fibers still retaining binding activity are 
hardened, and then subjected to heating to be gathered and partially bound. 
Thus, the partial binding of fibers can occur in a simple continuous process 
without requiring the use of a binding agent, and the resulting product 
comprises a mixture of unbound fibers and bound fiber masses, giving a so- 
called flake-texture closely resembling that of flaked meat. The inventive 
method is simpler and freer from complication than the method whereby 
unbound fibers and bound fiber masses are separately prepared and then 
combined. The product obtained by the inventive method is free from an 
unpleasant taste, odor or texture which might arise if a binding agent were 
used, and never fails to exhibit a texture closely resembling flaked animal 
meat. The strength, ductihty, texture and binding of the fibers can be varied 
as appropriate according to given conditions by adjusting, with regard to the 
hardening aqueous solution, the kinds of salt and acid, their concentrations, 
pH, temperature of the solution, its flow speed, etc., the size of nozzle 
aperture and extrusion pressure, manner of fiber gathering, heating method, 
and pressure apphed to the fiber mass and method of cutting, etc. The 
inventive method can provide products widely varied in texture and shape, 
and is suitable for widely varied applications. 

According to the inventive method, it is possible to obtain fibrous flake- 
hke food products excellent in quahty simply and efficiently by using fish or 
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shellfish meat as a material, processing the material into thin fibers, and 
gathering and partially binding the fibers to each other. The inventive 
method is truly effective in providing such fibrous flake-like meat products. 

Examples produced by the inventive method will be described below. 
Example 1 

lb 10 kg of sUced frozen poUock meat, 400 g of salt and 2 kg of potato 
starch powder were added, and the mixture was de-aerated and homogenized 
with a silent cutter to produce a paste. The paste was extruded, under 
pressure appHed via a hydraulic apparatus, through 30 circular nozzles 
having an internal diameter of 0.7 mm and two eUipsoidal nozzles having a 
cross-section of 0.7x1.5 mm into fibers which were transferred to an aqueous 
solution (pH4.7) containing salt at 15%, acetic acid at 1.5%, and sodium 
hydroxide at 0.6%. The fibers were immersed in the solution for two minutes, 
and allowed to accumulate on a net conveyor to form a layered structure 
having a thickness of 20 mm. The layered structure was exposed to hot 
steam for ten minutes in a steam box. Then, a red pigment was appUed as 
patches on the surface of the fiber mass. Immediately thereafter, the fiber 
mass was cut with a chopper having a concave blade with an internal 
diameter of 18 mm into fiber pieces. The fiber pieces were rinsed with water 
for 15 minutes. The fiber pieces were transferred to a mixer, 250 g of a 
seasoning and 40 g of a flavoring agent were added, and the mixture was 
stirred to produce 12 kg of a fibrous product having a texture like flaked crab 
meat. 

The product having a texture like flaked crab meat was used as a test 
sample. This was compared with a comparative sample prepared from a 
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commercially available boiled, minced fish meat paste having a crab meat 
texture. The test was performed by 30 testers on a yes-or-no preference basis 
(each tester never failed to choose either of the two samples according to 
his/her preference, and the results were summed for each sample, and the 
two results were compared). The results are shown in Table 1. The test 
sample was chosen by the testers significantly more positively at a 1% error. 

Table 1 





Shape 


Color 


Texture 


Flavor/taste 


Testers in favor of test 


25 


26 


28 


24 


sample 


Testers in favor of 










comparative sample 


5 


4 


2 


6' 



Example 2 

To 3 kg of squid legs which had been skinned by being immersed in an 
alkah solution and 2 kg of fillets of poUock, 200 g of salt, 500 g of corn starch, 
150 g of wheat gluten, and 700 g of soybean oil were added, and the mixture 
was ground with a silent cutter. The mixture was then de-aerated and 
homogenized with a mixer to give 8.5 kg of a paste. 

Under pressure applied via a gear pump, the paste was extruded 
through nozzles having a diameter of 0.3 mm into fibers which were then 
allowed to fall into a citric acid-buffered, salt-saturated solution with a pH 
adjusted to pH 4,6. The fibers were immersed in the solution for one minute 
to be hardened. The fiber mass was transferred to a metal mesh strainer, 
and immersed in boiling water for seven minutes while being pressed by a 
weight of 2 kg placed thereupon. Immediately after the fiber mass was 



removed from the water, it was cut with a sUent cutter into pieces having a 
length of about 12 mm, and the pieces were rinsed with water to provide 8.3 
kg of a fibrous product having a texture like that of flaked scallop's eyes. 

The fibrous product having a texture hke that of flaked scedlop's eyes 
was transferred together with a seasoning solution into cans which were then 
de-aerated and capped, and sterilized by being kept at 114''C for 60 minutes. 
A test sample was extracted from the canned product. A comparative sample 
was tested firom marketed canned food consisting of flaked scaUop's eyes. The 
test sample was compared with the comparative sample by means of a yes or- 
no preference test. The results are shown in Table 2. There was no 
significant difference between the two samples. 



Table 2 




Testers in favor of 


Test sample 


11 


Comparative sample 


13 



Example 3 

To 1 kg of skinned fresh meat of Antarctic krill, 30 g of salt, 100 g of 
starch, 30 g of egg-white, 30 g of soybean protein, 30 g of wheat protein, and 
0.1 g of a coloring agent were added. The mixture was ground with a mixer 
equipped with a stirrer. The mixture was then de-aerated and homogenized 
with a vacuum-mixer to give a paste. The paste was extruded through 
nozzles having an internal diameter of 0.3 mm into fibers which were allowed 
to fall into a 20% aqueous solution of salt with a pH adjusted to pH 3.0 with 
hydrochloric acid. After being immersed in the solution for one minute, the 



- 15 - 



fibers were wrapped with film made of vinylidene chloride. The pack was 
placed in a steamer to be steamed for 10 minutes. The pack was then rinsed 
with water for three minutes, and cut into pieces having a length of about 8 
mm. The pieces were boiled in a seasoning solution for three minutes, and 
1.1 kg of a fibrous product having a texture like that of flaked shrimp meat 
was obtained. 

A sample weighing 500 g was extracted from the fibrous product having 
a texture Hke that of flaked shrimp meat, to which was added 150 g of a meat 
paste of pollock to serve as a binding agent. The resvilting mixture was 
molded into cylindrical rods having a size of 15 mm (width) x 8 cm (length). 
The rods were coated with breadcrumbs and frozen-stored at -SO^'C. The rods 
were then thawed and fried for three minutes by immersing them in oil kept 
at 173*^C. The fried rods had a flavor, taste and texture closely resembfing 
those of commercially available fried shrimp meat. 

Agent of the apphcant, Kiyoshi Inomata 



